We describe what we believe is only the third reported case of coexisting first and bilateral second branchial fistulas associated with nonfamilial branchio-otic syndrome. The patient was a 6-year-old girl who presented with bilaterally draining anterior neck puncta, a preauricular sinus, and moderately severe bilateral hearing loss. She had no family history of branchial anomalies. Compared with branchial cysts and sinuses, branchial fistulas are rare. Even more rare are bilateral second branchial fistulas coexisting with first branchial anomalies, as only 10 cases have been previously reported in the English-language literature. Of these 10 cases, 5 were associated with either branchio-otic syndrome or branchio-oto-renal syndrome; 2 patients had familial branchio-otic syndrome, 2 had nonfamilial branchio-otic syndrome, and 1 had nonfamilial branchiooto-renal syndrome.
Introduction
Compared with branchial cysts and sinuses, branchial fistulas are quite rare. Even more rare are bilateral second branchial fistulas coexisting with first branchial anomalies; to the best of our knowledge, only 10 such cases have been previously reported in the English-language literature. [1] [2] [3] [4] [5] [6] [7] [8] Of these 10 cases, 5 were associated with either branchio-otic syndrome or branchio-oto-renal syndrome; 2 patients had familial branchio-otic syndrome, 5,7 2 had nonfamilial branchio-otic syndrome, 1, 4 and 1 had nonfamilial branchio-oto-renal syndrome 3 (table) . We describe what we believe is only the 11th case of bilateral second branchial fistulas with coexisting first branchial anomalies, and the third such case associated with branchio-otic syndrome in a patient with no family history of branchial anomalies.
Case report A 6-year-old girl was referred to our ENT clinic for evaluation of persistent neck drainage (figure 1). She had been born full-term to a 37-year-old G4P3 (3003) mother; there were no fetal or maternal complications, and no maternal illness, prenatal drug intake, or trauma.
Soon after the child's birth, a clear serous discharge was noticed draining from a pinpoint neck opening anterior to each sternocleidomastoid muscle halfway between the hyoid bone and the clavicle. Neither of the patient's parents nor any other family member had a history of a similar condition (alternate paternity and undisclosed adoption were ruled out).
At the age of 3 years, the patient had exhibited signs of speech delay. She was examined and found to have a moderately severe hearing loss, and she was fitted with bilateral hearing aids. She was also prescribed corrective lenses for congenital left esotropia.
The draining neck puncta persisted, and the patient underwent fistulography. According to the fistulogram, the right tract was continuous with the oropharyngeal area and the left punctum showed pooling of contrast material in the cervical area (figure 2). Examination further revealed a preauricular sinus on the right ( figure  3 ). There were no palpable masses in the neck. A renal workup was negative, and the patient was cleared for surgery with a diagnosis of nonfamilial branchio-otic syndrome.
The anterior neck puncta were cannulated with 2-0 nylon suture. The suture from the right tract exited Help your company stand out among the rest. More 
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High-qualilty printed and digital replications! posterior to the right tonsil and anterior to the posterior pillar ( figure 4 ). However, the suture in the left punctum could not be inserted beyond 2.5 cm, despite multiple attempts. Fish-mouth incisions were made around both puncta, and then wider stepladder transverse cervical incisions were made superiorly at the level of the carotid bifurcations. On the right, the tract surrounding the nylon suture was easily traced through the carotid bifurcation toward the tonsillar fossa. On the left, the tract initially terminated into a cyst, but a more proximal tract connected to the cyst was identified and traced through the carotid bifurcation to a palpable pinpoint dimple in the contralateral tonsillar fossa. Both fistulas were completely excised (figure 5), and the patient experienced good healing and no recurrence on follow-up. 
Discussion
Branchio-oto-renal syndrome is an autosomal dominant disorder characterized by branchial anomalies, auricular malformations, and renal anomalies. 9 In the absence of structural renal anomalies, branchio-otic syndrome is considered. About 90% of patients with branchio-otorenal syndrome have an affected parent, while the other 10% of cases represent de novo mutations. 9 In the absence of a family history, various major and minor criteria are used to establish a diagnosis of branchio-oto-renal syndrome. These criteria are classified as major and minor: To be diagnosed with branchio-oto-renal syndrome, a patient must exhibit either (1) three or more major criteria, (2) two major and two or more minor criteria, or (3) one major criterion and have an affected first-degree relative who meets the criteria for branchio-oto-renal syndrome. 9 Our patient satisfied three major criteria: coexisting first and second branchial arch anomalies and deafness. Since she had no structural renal anomaly, she was diagnosed with branchio-otic syndrome. (Possible middle and inner ear anomalies were not ruled out by CT because of financial constraints.) Branchial anomalies are caused by incomplete obliteration of the branchial apparatus during fetal development. The branchial apparatus develops during the second to sixth or seventh fetal weeks. Head and neck structures originate in six mesodermal arches, which are separated externally by ectoderm-lined grooves and internally by endoderm-lined pouches. Except for the first cleft and pouch-the persistence of which forms the external auditory canal and tubotympanum, respectively-these clefts and pouches are obliterated in the normal course of development. Persistence of the cervical sinus (of His) or an incomplete formation or rupture of the closing branchial plate between clefts and pouches results in a branchial anomaly. 10, 11 Branchial anomalies are often initially diagnosed by history and physical examination. The family history is also important in classifying associated syndromes, especially in patients with bilateral anomalies. 2, 3, 6 Branchial anomalies are typically located, depending on the involved branchial arch, but clinicians must be aware of these locations. While cysts may present later in life as vague swellings, sinuses and fistulas may be present at birth and drain intermittently early on. 1, 5, 6 This drainage may be associated with upper respiratory infections, repeated bouts of which may exacerbate symptoms, including cyst enlargement, abscess formation, and rupture. 1, 12 Plain radiographs are not helpful. Instead, sonograms or fistulograms with oily or water-soluble contrast media are needed to facilitate tract visualization. 1, 5, 7, 8 Ultrasonography, contrast-enhanced CT, or contrastenhanced MRI may be useful for characterizing cysts, anatomic relationships, and extensions for presurgical planning, 12 but they confer no added advantage in terms of the surgical procedure itself. 8, 13 Bilateral branchial anomalies are more often associated with branchio-oto-renal syndrome or branchio-otic syndrome, 5, 13 and they necessitate further testing, including evaluation of the ears and the auditory and renal systems. 5 Basic tests include audiometry, temporal bone CT, and abdominopelvic ultrasonography. 5 Further diagnostic investigations may include chromosomal studies. 3 The management of branchial anomalies is primarily surgical, with the goal of achieving a complete excision Coexisting first and bilateral seCond branChial fistulas in a Child with nonfamilial branChio-otiC syndrome with preservation of vital structures. Surgery may be deferred or withheld in cases in which the anomaly is asymptomatic, as in the case of a nondraining and noninfected preauricular sinus. 1, 6, 12 Recurrences have been associated with incomplete excision, especially for actively draining or infected anomalies. 12, 14 Tracts may be cannulated with probes, thin catheters, 1 or sutures, 14 and they can be visualized with methylene blue 1, 5 or paraffin 1 to aid dissection. The usual external approach to a second branchial anomaly involves fishmouth external incisions around the inferiorly located puncta, with additional, wider stepladder incisions superiorly to accommodate deeper dissection through the carotid bifurcation. 1, [6] [7] [8] Transoral visualization and excision of the pharyngeal origin are necessary for complete excision, 7 although transcervical dissection alone terminating superior to the hyoid bone has also been advocated. 13 The necessity of concomitant tonsillectomy 7 has not been established. 15 Long-term follow-up is needed more for ear, hearing, and renal problems than for the successfully excised branchial cleft anomalies. Figure 5 . Photo shows the surgical specimen on the left, which was obtained from the right side of the neck, and vice versa. In the specimen on the right, note the cystic area where the contrast pooled. 
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